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As a natural phenomenon, earthquake is not devastating. However, the 
vulnerability will increase when it exposes to the human society with more and more 
human being and property. It is the purpose of earthquake disaster preventuin and 
reduction to reduce seismic risk by all possible instruments, involving engineering 
ones to improve the seismic capacity of the society, and non- engineering ones, like 
financial instruments, to separate the risk in a bigger pool. The latter are discussed in 
this paper. Under the fact that most losses caused by earthquakes are from the damage 
of engineering structures, engineering characteristics should be considered when 
financial instruments, like earthquake insurance and CAT bonds, are designed. 
Based on the literature review, the long-term and short-term effects of 
earthquakes on economy are summarized. It is difficult to obtain an obvious 
conclusion on the long-term effect, since there are many additional factors in such a 
long period. For the short term, it is clear that there is a nagetive effect on GDP. By 
analyzing stocks data before and after the Wenchuan earthquake, a conclusion is 
obtained that there is no significant effect on stock market on both macro and micro 
levels, which means the losses from such a huge disaster can be absorbed by the 
capital market, to some extent. The correlation coefficients between CAT bonds Total 
Return Index and some index returns of US and European stock markets are 
calculated and the efficient frontier of a profile is optimized by adding CAT bonds in 
it. Thus, it is illustrated that CAT bonds are zero-beta capital, which is the foundation 
of further application. Methods to determine the premium for earthquake insurance 
and the annual interst rate for CAT bonds are developed and adopted for Nanan, 
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1.1 引言  
近年来，破坏性地震时有发生，例如，1999 年台湾集集地震、2004 年印度洋地





















































































































































































1995 年 1 月 16 日，日本关西地区濑户内海淡路岛北部发生了 6.9 级地震，震源
深度 22km。地震造成 5502 人死亡，36896 人受伤，约 31 万人无家可归，超过 20 万
幢建筑物破坏。 
地震造成总经济损失 1500 亿美元，1000 亿以上是基础设施和财产损失，经济






指数价值 终缩水 25%，如图 1。1994 年的 10 年期日元债券收益几乎全年增长，震
























1999 年 8 月 17 日，土耳其西北部地区伊兹米特市发生了 7.6 级，震源深度 17km。
地震造成至少 17118 人死亡，近 50000 人受伤，约 50 万人无家可归。仅 Istanbul、
Kocaeli 和 Sakarya 三个省的损失为 30-65 亿美元，State Department for Planning 估计
总直接经济损失约为 90-130 亿美元。 
地震对政府预算产生的负面影响包括修整和重建公共建筑的成本、税收损失和
失业救济金的增加。发生地震的 Marmara 地区，人口占总人口的 23%，GNP 占 34.7%，
集中了土耳其的汽车制造、石油化工和金属加工等产业，基础设施的重建短期需 2
亿美元，长期需 3 亿美元（周志刚，2005）。 
短期影响表现为实物资本和劳动力资本的损失，以及由此产生的营业中断和生
产效率降低。Bolak 和 Süer（2008）使用 MacKinlay（1997）提出的事件研究法对这
次地震的短期影响进行了研究，结果表明，地震不仅对银行而且对保险公司的收益有
负面影响。震后第一个交易日（1999.8.26）股票指数（ISE 100 index）下跌了 10.38%。
每个保险公司震后的收益均显著异常，对银行的影响虽然为负，但显著性水平不高。
因此，地震对金融机构的股价影响为负，但一个月后，市场价格会有相当大的增长。
事实上，灾后 7 个月，2000 年春天，其经济表现出通货膨胀率下降、政府借款利率
下降，意味着土耳其经济迅速恢复（Pelling、Özerdem and Barakat，2002）。 
三、1999 年台湾集集地震 
1999 年 9 月 20 日，台湾集集发生了 7.7 级地震，震源深度 33km。地震造成至
少 2297 人死亡，近 8700 人受伤，约 60 万人无家可归，82000 幢房屋破坏，总损失










































































































































































































































































































































































地震前一日，股市收盘 7972.14 点，震后第六天以 7789.84 开盘，下跌 2.29%，
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